Introduction !
Increasing demands for quality assurance in medicineby patients, relatives, insurance companies and authorities all over the worldhave stimulated the development of a wide range of registries and other tools [1] [2] [3] [4] [5] [6] to answer those needs. As early as in 1978 the German Society for Thoracic and Cardiovascular Surgery decided to set up a voluntary registry for cardiac surgical procedures. The aim of this registry continues to illustrate the development of cardiac surgery in Germany and to allow each individual cardiac surgical unit to compare its own results to the nationwide results. Innovative technologies as minimal invasive mitral valve surgery, off-pump surgery and transapical or transvascular aortic valve replacement (l " Table V2 ) have been included in the registry to monitor the development in these fields, important for the future of our speciality. The registry data have been published since 1989 [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . The following report contains the collected data for the year 2010.
Material and Methods

!
Since 2004 the standardized questionnaire asks for detailed information about each individual procedure exactly defined by one or more operation codes (OPS). All centers were asked to complete the questionnaire until January 21, 2011 asking for all performed procedures and associated hospital mortality in each institution. The questionnaires were sent to the German Society of Thoracic and Cardiovascular Surgery, evaluated for completeness and compiled for further analysis thus ensuring anonymity for the individual center. This compilation algorithm guaranties a high compliance for submission of the complete data set, as demonstrated by a 100 % completeness each year. Inclusion criteria for the registry 2010 were all individual surgical procedures performed between January 1, 2010 and December 31, 2010, unrelated to admission or discharge dates as compared to other registries. Alike to all previous years the number of procedures was counted, not individual patients, e.g., a patient requiring additional coronary surgery due to a complication after aortic valve replacement during the same admission would be counted in the category "aortic valve replacement" and in the category "coronary surgery". Thus the regis- Cardiac Surgery in Germany during 2010: A Report on Behalf of the German Society for Thoracic and Cardiovascular Surgery try contains more procedures than the actual number of patients operated on. Mortality was defined as in-hospital mortality. Per definition the observed mortality was attributed to the first cardiac surgery procedure, e.g., the death of a patient requiring additional coronary surgery due to a complication after aortic valve replacement during the same admission would be attributed only to the aortic valve group, but not to the coronary surgery group. The main reason for this structural setup of the registrylike in previous yearswas getting detailed information on all performed procedures and not only the number of treated patients. Another reason was to simplify the process of data acquisition thus enabling all cardiac surgery units in Germanyregardless of the existing hard-and software used for data management in individual unitsto submit a complete data set. As in previous years (except for 2008) all units answered the questionnaire and delivered a complete data set for the year 2010 including hospital mortality rates. In 2010 the total number of units has decreased from 80 to 79.
Registry 2010
! l " Table 1 demonstrates the development of procedures using cardiopulmonary bypass (CPB) over the past 30 years in Germany. The number of heart surgery procedures has stabilized. Overall, 166 621 procedures were reported to the registry for the year 2010, an increase of 2.6 % (2009: 162 417 procedures). A total of 98 577 cardiac surgical procedures (excluded: ICD, pacemakers and miscellaneous procedures without CPB) displayed a decrease of 0.01 % (n = 14) compared to the year 2009 (98 563 procedures) (l " Table 2 ). The following tables and figures (l " Tables 3 to 6, Tables V1 to V7, Tables C1 to C4, Tables Con1 and Table 4 Distribution of units according to surgical profiles in 2010. 184  175  207  261  228  235  250  170  163  140  In patients < 18 years  43  54  42  34  50  46  50  37  61  41  Total  227  229  249  295  278  281  300  207 224 181 and in 2010). The proportion of off-pump coronary bypass procedures has increased to 14.2 % (2009: 13.1 %). Another remarkable evolution is the steady increase of mitral valve reconstruction over the last 16 years. Since 2004 more than 50 % of isolated mitral valve procedures are reconstructions, in 2010 mitral valves could be reconstructed in more than 64 % (l " Fig. 7) . It is important for the interpretation of this figure that due to the data collection method (OPS) all isolated mitral valve procedures including all patients with mitral valve stenosis, valve calcification, endocarditis and emergency procedures are included. Operation codes give no information about the underlying disease. The reconstruction rate is certainly higher if only patients are included where a reconstruction would be feasible. In other publications, e.g., Gammie et al. [27] the reconstruction rate must be interpreted with caution compared to this data since patients with mitral valve stenosis, endocarditis and emergency procedures were excluded. The increase of left ventricular assist device implantation (l " Fig. 9 ) emphasizes the increasing relevance of mechanical circulatory support.
Type of surgery performed Number of units
Discussion
!
This report enables a comprehensive overview of all cardiac surgical procedures performed in Germany in 2010. The accuracy of this registry is thought to be high due to the implemented compilation algorithm using operation codes (OPS). This is supported by other authors who could demonstrate a high accuracy for major outcome parameters in unaudited registries [28] . Alike to previous years we can conclude that cardiac surgery is performed on a high level with a low in hospital mortality compared to other international registries. This observation is important in an era of continuously increasing patient age and comorbidities, both leading to a higher perioperative risk profile. Compared to 2009 the number of cardiac surgery procedures has stabilized due to the high volume of transcatheter aortic valve implantations. Further improvements for the structure of the registry are necessary to allow a more detailed and risk adjusted analysis of the data. However, significant structural changes of the registry have to ensure data compatibility to allow further longitudinal data analysis. The future of this voluntary registry as well as its further development will depend on continuous efforts of each individual cardiac surgical unit. This will be of outstanding importance to guarantee the ongoing high quality of cardiac surgery in Germany. Fig. 4 Isolated aortic valve replacement via sternotomy or catheter-based procedures. The figure shows the significant increase in catheter-based procedures. In 2010 more than 23% of isolated aortic valve procedure were performed using a vascular or transapical approach. This development underlines that the new found national aortic valve registry is mandatory to get valid information to further evaluate this development. Acknowledgement ! On behalf of the German Society for Thoracic and Cardiovascular Surgery the authors would like to thank the chairmen and their coworkers of all cardiac surgery units in Germany for their con-tinuous cooperation and support for realizing this registry report. The authors would like to thank Mrs. J. Lewandowski for her excellent support in data collection. Fig. 9 Development of mechanical circulatory support in Germany over the last 7 years. There is a significant increase in left ventricular assist devices (LVAD). However, the number of paracorporal biventricular support systems (BVAD) is only slowly growing and the number of total artificial hearts (TAH) has decreased. Fig. 8 Development of congenital surgery in Germany over the last 14 years. The downward tendency in the age groups below 18 years reached in 2006 its lowest point. In these age groups the number of surgical procedures is slightly increasing since then. In patients older than 17 years there may be a bias since not all procedures are necessarily counted as congenital surgery (e.g., aortic valve surgery).
Fig. 7
Isolated mitral valve surgery over the last 15 years. More reconstructions (64 %) than replacements (36 %) were performed. In 1994 the percentage of reconstructions was only 21%. It is important for the interpretation of this figure that due to the data collection method all isolated mitral valve procedures including all patients with mitral valve stenosis, valve calcification, endocarditis and emergency procedures are included. The reconstruction rate is certainly higher if only patients where a reconstruction would be feasible were included. In other publications, e.g. Gammie et al. the reconstruction rate must be interpreted with caution compared to this data since patients with mitral valve stenosis, endocarditis and emergency procedures were excluded.
